Introduction
The CH 3 Nc ~ CH 3 CN reaction is one of the simplest examples of a unimolecular isomerization. The kinetics of this reaction have been studied 1-3 exhaustively by Rabinovitch and coworkers over the past decade. Rabinovitch's work has yielded a wealth of information concerning the mechanism of the isomeriza-4 tion, energy transfer, and the suitability of various theoretical models (e.g., RRKM) for describing the kinetics of the reaction. Recently, Harris and Bunker 5 have taken another significant step towards an understanding of the dynamics of the CH 3 Nc e) except at 90°, the C atom was held eclipsed with respect to one of , the three H atoms. Thus the nitrogen atom is staggared with respect to the other two H atoms.
• . .
Features of the Reaction Coordinate
Our results are summarized in Table I At the saddle point there is a small barrier to internal rotation.
That is, one of the hydrogen atoms may be eclipsed with respect to either the C or N atom of the CN group. All but two of the calculations reported here were carried out for the carbon atom eclipsed with respect to H. After the variation of geometrical parameters at, the saddle point was completed, a single calculation was carried out with the nitrogen atom eclipsed; that is, in figure 1 , the upper H, the two C's, and theN atom all lie in the same plane. As Table I shows, this conformation lies 0.8 kcal below the arrangement in which the carbon atom is eclipsed. 0.8 kcal would appear to be a reasonable value for this small barrier.
-8- and·product, a population analysis is .included for ,the transition state constrained to have a planar CH 3 group. Again, it should:~be stressed that our calculations (see Table I ) predict the true transition state to have a nonplanar CH 3 -9-LBL-290 The population analysis is an inherently arbitrary method for studying the electron distribution in a molecule. Thus one would like to confirm the qualitative results of the previous paragraph in terms of quantities which are, at least in principle, observable. One observable property which may be nicely correlated with "atomic charges" is the inner shell ionization potential at a t . ul t 21,22 par lC ar a om . .
That is, the greater the inner shell ionization potential, the more positive charge may be thought to reside on the atom in question. A quantity related to the inner shell ionization potential and hence to the concept 23 24 of atomic charge is the potential at a nucleus. ' The calculated potentials at each nucleus are seen in Table II , while the orbital energies or Koopmans_ theorem ionization potentials are given in Table III . In all four calculations the la' orbital corresponds to nitrogen ls. For CH 3 CN_ the 2a' orbital is the CN carbon and the 3a' orbit~ corresponds to the methyl carbon ls. However, for the other three calculations (first three columns of Table III ) the 2a' orbital is the methyl carbon ls.
There is ·a one-to-one correspondence between the calculated inner shell ionization potentials and the potential at each nucleus. Limiting ourselves c) at the constrained planar CH 3 saddle point, the methyl carbon takes on a rather large positive charge, indicating a significant amount of
The above potential-ionization potential .picture is ~ completely consistent with the Mulliken atomic charges in Table II . The primary difference is that the population analysis suggests the methyl carbon has less charge at the saddle point than for CH 3 Nc. Both analyses agree that the planar saddle point has the most ionic electron distribution. We tend to prefer the potential-ionization potential picture due to the necessary arbitrariness of the population analysis.
To further investigate the changes in electron distribution along the re~ction coordinate, several additional .molecular properties were computed, some of which are seen in Table IV . . .. -. .....
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